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P a r t i c l e   or  G a s e o u s   D e t e c f - n r  

T h i s   i n v e n t i o n   r e l a t e s   to  p a r t i c l e   or  g a s e o u s  
d e t e c t o r s   c o m p r i s i n g   a  c h a m b e r   i n c o r p o r a t i n g   a  s e n s o r .  
The  d e t e c t o r   may  be  a  f i r e   d e t e c t o r   and  t h e   s e n s o r   may  b e  
a  c o m b u s t i o n   p r o d u c t   s e n s o r .  

5 

P r e v i o u s l y   known  f i r e   d e t e c t o r s   have   i n c l u d e d   s m o k e  
s e n s o r s   w h i c h   may,  fo r   e x a m p l e ,   be  an  o p t i c a l   s e n s o r   o r  
an  i o n i s a t i o n   d e t e c t o r   and  i t   wou ld   be  u s u a l   f o r   t h e   f i r e  
d e t e c t o r   to  be  m o u n t e d   on  a  f l a t   s u r f a c e   s u c h   as  a  

10  c e i l i n g .   In  s u c h   c i r c u m s t a n c e s   i t   is  known  t h a t   a  
s i g n i f i c a n t   p r o p o r t i o n   of  g a s e o u s   s t r e a m s   c a r r y i n g   s m o k e  
wou ld   t r a v e l   in  d i f f e r e n t   d i r e c t i o n s   s u b s t a n t i a l l y  
h o r i z o n t a l l y   a l o n g   t he   c e i l i n g .  

^5  T h u s ,   in  t h e   p a s t ,   i t   has  b e e n   c u s t o m a r y   e i t h e r   t o  
p r o v i d e   a p e r t u r e s   in  t he   d e t e c t o r   e x t e n d i n g   in  p l a n e s  
n o r m a l   to  t he   c e i l i n g   s u r f a c e   or  to  p r o v i d e   t h e   c h a m b e r  
w i t h   a  c y l i n d r i c a l   or  d o m e - l i k e   m e t a l l i c   mesh  h a v i n g   a  
mesh  s i z e   s m a l l   e n o u g h   to  p r e v e n t   e n t r y   of  a l l   b u t   t h e  

20  s m a l l e s t   i n s e c t s .   In  e i t h e r   c a s e   smoke  t r a v e l l i n g   a l o n g  
t h e   c e i l i n g   s u r f a c e   wou ld   be  a b l e   to  e n t e r   t h e   c h a m b e r  
t h r o u g h   an  a p e r t u r e   e x t e n d i n g   at   r i g h t   a n g l e s   to  t h e  
d i r e c t i o n   of  t r a v e l   of  t he   smoke  or  t h r o u g h   a n  
a p p r o p r i a t e l y   d i s p o s e d   p a r t   of  t he   m e s h .  

2 5  

H o w e v e r ,   p r o b l e m s   a r i s e   w i t h   smoke  t r a v e l l i n g   i n  
o t h e r   d i r e c t i o n s   and  a t   an  a n g l e   to  t he   m o u n t i n g  
s u r f a c e .   G e n e r a l l y   t h e   d i f f e r i n g   d i r e c t i o n s   of  t r a v e l   o f  
a  smoke  c a r r y i n g   g a s e o u s   s t r e a m   r e s u l t   f rom  v a r i a t i o n s   i n  

30  t he   v e l o c i t y   of  t he   s t r e a m .   Wi th   a  f i r e   d e t e c t o r   m o u n t e d  
on  a  c e i l i n g   smoke  c a r r i e d   by  a  s low  g a s e o u s   ( g e n e r a l l y  
a i r )   s t r e a m   t r a v e l l i n g   f o r   e x a m p l e   a t   l e s s   t h a n   a b o u t   0 . 1  
m/s  t e n d s   to  be  c a r r i e d   by  c o n v e c t i o n   v e r t i c a l l y  
u p w a r d s .   When  t h e   a i r s p e e d   is   h i g h e r   t h a n   a b o u t   0 .1   m / s  

35  t he   smoke  t e n d s   to  be  c a r r i e d   a l o n g   in  a  d i r e c t i o n  
g e n e r a l l y   p a r a l l e l   w i t h   t h e   c e i l i n g   as  d e s c r i b e d   a b o v e .  
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I t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

an  i m p r o v e d   p a r t i c l e   or  g a s e o u s   d e t e c t o r   t h a t   is  c a p a b l e  

of  p r o v i d i n g   more  c o n s i s t e n t   r e s u l t s   t h a n   h i t h e r t o   w i t h  

v a r i a t i o n s   in  t h e   s p e e d   of  t h e   g a s e o u s   m e d i u m .  

5 

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d  

a  p a r t i c l e   or  g a s e o u s   d e t e c t o r   to  be  m o u n t e d   on  a  f l a t  

s u r f a c e   s u c h   as  a  c e i l i n g ,   c o m p r i s i n g   a  c h a m b e r  

i n c o r p o r a t i n g   a  s e n s o r   and  open  to  t he   a m b i e n t   a t m o s p h e r e  

10  v i a   one  or  more  a p e r t u r e s   e x t e n d i n g   g e n e r a l l y   in  a  p l a n e  

or  p l a n e s   p a r a l l e l   w i t h   the   m o u n t i n g   s u r f a c e  

r - h * r a c t e r i s e d   vu  t n a t   a  p a r t   of  t h e   c a s i n g   of  t h e  

d e t e c t o r   e x t e n d s   e x t e r n a l l y   of  t h e   a p e r t u r e   or  a p e r t u r e s  

and  is   s h a p e d   so  t h a t   a t   l e a s t   a  p a r t   of  any  g a s e o u s  

15  s t r e a m   t r a v e l l i n g   g e n e r a l l y   p a r a l l e l   w i t h   t h e   p l a n e   (s)  o f  

t h e   a p e r t u r e   (s)  is  d e f l e c t e d   t h e r e t h r o u g h   n o r m a l   to  t h e  

p l a n e   t h e r e o f .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

20  e x a m p l e   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h : -  

F i g u r e   1  is  a  s i d e   e l e v a t i o n a l   view  s p l i t   a b o u t   t h e  

l i n e   X-X  of  a  f i r e   d e t e c t o r   m o u n t e d   on  a  c e i l i n g ,  

2 5  

F i g u r e   2  is  a  view  to  a  l a r g e r   s c a l e   of  t h e   d e t e c t o r  

of  F i g .   1  d i s p l a c e d   t h r o u g h   180°   and  p a r t l y   i n  

d i f f e r i n g   r a d i a l   s e c t i o n s ,   a n d  

30  F i g u r e   3  is  a  p l a n   view  of  t h e   b a s e   of  t h e   c h a m b e r  

of  t h e   d e t e c t o r   of  F i g u r e   2 .  

R e f e r r i n g   to  t h e   d r a w i n g s   t h e   f i r e   d e t e c t o r  

c o m p r i s e s   a  c u p - s h a p e d   body  1  to  be  f i x e d   to   a  c e i l i n g  

35  2;  a  c h a m b e r   b a s e ,   i n d i c a t e d   g e n e r a l l y   a t   3  and  a  c o v e r  

s t r u c t u r e   4,  i n c o r p o r a t i n g   a  g e n e r a l l y   f l a t ,   a n n u l a r   m e s h  

5,  t h e   s t r u c t u r e   and  t h e   b a s e   t o g e t h e r   d e f i n i n g   a  c h a m b e r  

6 .  
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The  body  1  c o n t a i n s   a  c l i p - f i t   box  7  h a v i n g   a  p i l l a r  
8  h a v i n g   j aws   9  and  10  e m b r a c i n g   a  r a d i a l   edge   11  of  a  
p r i n t e d   c i r c u i t   b o a r d   12,  t he   j aws   e a c h   b e i n g   p r o v i d e d  
w i t h   f l e x i b l e   e l e c t r i c a l   w i p e r   c o n n e c t o r s   13  f o r   e n g a g i n g  

5  c o r r e s p o n d i n g   f i x e d   c o n t a c t s   ( no t   shown)  on  t h e   b o a r d  
12.  The  Chamber   b a s e   3  is  c i r c u l a r   and  has   f l a t  

p e r i p h e r a l   r e g i o n   14  fo rmed   w i t h   an  u p s t a n d i n g   w a l l   15  
the   u p p e r   p a r t   of  w h i c h   has  an  i n w a r d l y   d i r e c t e d   s h o u l d e r  
16.   I n w a r d l y   of  the   r e g i o n   14  t he   b a s e   has  a  c h o r d a l  

L0  r i d g e   17  w h i c h   is  o f f s e t   from  a  d i a m e t e r   of  t h e   b a s e .  
The  u p p e r   s u r f a c e   18  of  the   r i d g e   l i e s   in  t he   p l a n e   o f  
t he   u p p e r   s u r f a c e   of  t he   r e g i o n   14  and ,   as  shown  in  F i g .  
3  t he   r i d g e   is  t a p e r e d   fron,  a  n a r r o w   end  19  to  a  w i d e r  
end  20  and  is  f o rmed   w i t h   a  s i m i l a r l y   t a p e r e d   c e n t r a l  

L5  g r o o v e   21.  I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   c e n t r e   l i n e   o f  
the   g r o o v e   is  no t   o n l y   d i s p l a c e d   f rom  a  d i a m e t e r   of  t h e  
b a s e   bu t   is  a l s o   a t   a  s m a l l   a n g l e ,   f o r   e x a m p l e ,   a b o u t  
2°  to   t he   d i a m e t e r .  

*0  On  e a c h   s i d e   of  t h e   r i d g e   17  t h e   b a s e   s l o p e s   away  a t  
22  and  23  to  f l a t   p a r t s   24  and  25.   A  f i r s t   g r o o v e   26  i s  
f o r m e d   in  t he   s l o p e   22  and  f l a t   p a r t   24  to  t e r m i n a t e   a t  
27.  A  s e c o n d   g r o o v e   28  is  f o rmed   in  t h e   s l o p e   23  a n d  
f l a t   p a r t   25  to  t e r m i n a t e   at  29.   As  shown  in  F i g .   3  t h e  

J5  g r o o v e   26  l i e s   on  a  d i a m e t r i c a l   l i n e   30  w h e r e a s   t h e  

g r o o v e   28  is  d i s p l a c e d   f rom  t h i s   l i n e   by  an  a n g l e   A  w h i c h  

may  be  b e t w e e n   3°  and  12°  and  is  p r e f e r a b l y  
b e t w e e n   3°  and  5°  or  a b o u t   4 ° .  

'0  The  a n g l e   B  b e t w e e n   the   m e d i a n   l i n e   of  t h e   g r o o v e   26  
and  t h e   p l a n e   c o n t a i n i n g   the   r e g i o n   14  is  p r e f e r a b l y  
a b o u t   2 0 ° .   The  a n g l e   C  b e t w e e n   t he   m e d i a n   l i n e   o f  
the   g r o o v e   28  and  the  p l a n e   c o n t a i n i n g   t h e   r e g i o n   14  i s  

p r e f e r a b l y   a b o u t   1 6 ° .   The  a n g l e   b e t w e e n   t h e   m e d i a n  
15  l i n e s   of  the   g r o o v e s   is  b e t w e e n   1 7 0 °   and  135°   a n d  

is  p r e f e r a b l y   b e t w e e n   160°   and  1 4 0 ° .   P a r t  
c i r c u l a r   s t e p p e d   p a r t s   31  e x t e n d   a r o u n d   t h e   s l o p e s   22  a n d  
23  to  mee t   t h e   i n n e r   p e r i m e t e r   of  t h e   r e g i o n   1 4 .  
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The  p r i n t e d   c i r c u i t   b o a r d   12  c a r r i e s   s u p p o r t s   32  a n d  

33  h a v i n g   r e c e s s e s   34  and  35  of  g e n e r a l l y   c u p - s h a p e d  

f o r m a t i o n   r e s p e c t i v e l y   f o r m e d   w i t h   l i p s   36  and  37  to  b e  

e n g a g e d   by  c a t c h e s   38  and  39  on  t h e   b a s e   3  to  l o c k   t h e  

5  l a t t e r   and  the   b o a r d   12  t o g e t h e r .   The  edge   11  in  t h e  

b o a r d   12  fo rms   p a r t   of  a  r e c e s s   40  t h e r e i n   and  t h e   l o w e r  

s u r f a c e   of  t he   b a s e   3  has   d e p e n d i n g   w a l l s   41,  42  and  43 

c o r r e s p o n d i n g   in  s i z e   and  s h a p e   w i t h   t he   p e r i p h e r y   of  t h e  

r e c e s s   40  and  s e r v i n g   to  s e a l   a g a i n s t   t h e   b o a r d   12  and  t o  

10  a c c o m m o d a t e   the   p i l l a r   8 .  

When  th  ss  3  and  b o a r d   12  a re   l o c k e d   t o g e t h e r   t h e  

r e c e s s   34  is  ...  r e g i s t e r   and  in  c o n t a c t   w i t h   t h e   end  27 

of  t h e   g r o o v e   26  and  t h e   r e c e s s   35  is  in  r e g i s t e r   and  i n  

15  c o n t a c t   w i t h   t he   end  29  of  t h e   g r o o v e   28.   As  shown  i n  

F i g .   2  t he   r e c e s s   34  is  f o r m e d   w i t h   i n t e r n a l   s t e p s   44  a n d  

a  p h o t o d i o d e   (no t   shown)  is  l o c a t e d   in  t h e   b o t t o m   of  t h e  

r e c e s s ,   w i t h   i t s   o p t i m u m   o p t i c a l   p a t h   f a c i n g ,   t h r o u g h   a  

d o u b l e   c o n v e x   p l a s t i c   l e n s   45  a l o n g   t he   m e d i a n   l i n e   o f  

20  t h e   g r o o v e   26.   The  r e c e s s   35  is  p r o v i d e d   w i t h   a  l i g h t  

e m i t t i n g   d i o d e   46  h a v i n g   i t s   o p t i m u m   o p t i c a l   p a t h  

d i r e c t e d   a l o n g   t h e   m e d i a n   l i n e   of  t h e   g r o o v e   28 .   T h e s e  

m e d i a n   l i n e s   mee t   a t   D  a  p o s i t i o n   s p a c e d   a b o v e   a n d  

l a t e r a l l y   f rom  t h e   r i d g e   17.   The  d i o d e   46  is  p r e f e r a b l y  

25  of  t he   g a l l i u m   a l u m i n i u m   a r s e n i d e   t y p e   w h i c h   e m i t s  

r a d i a t i o n   at  a  s h o r t e r   w a v e l e n g t h   t h a n   t h o s e  

c o n v e n t i o n a l l y   used   (880  mm  i n s t e a d   of  950  m m ) .  

The  s u p p o r t s   32  and  33  c a r r y   p a i r s   of  p i l l a r s   47,   4 8  

30  and  49,   50  r e s p e c t i v e l y   p a s s i n g   t h r o u g h   s l o t s   51  and  52  

in  t h e   b a s e   3.  T h e r m i s t o r s   53  a r e   m o u n t e d   a c r o s s   e a c h  

p a i r   of  p i l l a r s ,   t h e i r   c o n n e c t i o n s   s u c h   as  54  p a s s i n g  

d o w n w a r d l y   to  t he   b o a r d   12  h o l d i n g   them  in  p l a c e .   I t  

w i l l   be  n o t e d   t h a t   t h e   u p p e r   p a r t s   of  t h e   t h e r m i s t o r s   a r e  

35  l e v e l   w i t h   t he   s h o u l d e r   16  of  t h e   w a l l   15  and  t h e y   a r e   i n  

c o n t a c t   w i t h   t h e   mesh  5 .  
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As  w i l l   be  s e e n   most   c l e a r l y   in  f i g .   3  a  n u m b e r   o f  

i n w a r d l y   d i r e c t e d ,   s l o p i n g ,   b u t t r e s s e s   55  e x t e n d   r a d i a l l y  
i n w a r d l y   of  t he   w a l l   15;  .  b e t w e e n   t h e s e   b u t t r e s s e s  
c i r c u m f e r e n t i a l   r i d g e s   56  a re   f o r m e d   on  t h e   b a s e   3 .  

5  ( T h e s e   r i d g e s   a re   no t   shown  in  F i g .   2 . )  

A  p l a t e   57,  f o rmed   w i t h   a  r e c e s s   58  in  r e g i s t e r   w i t h  
the   r e c e s s   40  in  t he   b o a r d   12  is  in  c o n t a c t   w i t h   t h e  
b o a r d   at   s e v e r a l   p l a c e s   (no t   shown)  a r o u n d   i t s   p e r i p h e r y  

IB  and  is  l o c k e d   w i t h   the   b o a r d   and  the   b a s e   3  by  a  n u m b e r  
of  arms  s u c h   as  5  9  h a v i n g   c r a n k e d   ends   6£  c a r r i e d   by  t h e  
b a s e   and  e n g a g i n g   the   p l a t e .   Thus  the   b a s e ,   t he   b o a r d  
and  t h e   p l a t e   can  be  a s s e m b l e d   and  h a n d l e d   as  a  s i n g l e  
u n i t .  

15 

The  c h a m b e r   6  is  c l o s e d   by  a  cap  61  h a v i n g   a  
c i r c u m f e r e n t i a l   w a l l   62  w i t h   an  o u t w a r d l y   d i r e c t e d   l e d g e  
63  to  r e c e i v e   t h e   i n n e r   p e r i p h e r y   of  t he   mesh  5.  T h e  
u n d e r   s u r f a c e   64  of  t he   cap  61  is  f o r m e d   w i t h   a  s e r i e s   o f  

20  p a r t   c i r c u m f e r e n t i a l   r i d g e s   h a v i n g   s u r f a c e s   65a ,   b,  c,  d ,  
e  and  f  of  d e c r e a s i n g   r a d i u s   c e n t r e d   on  the   d i o d e   4 6 .  
These   s u r f a c e s   a r e   a l s o   i n c l i n e d   a t   d i f f e r e n t   a n g l e s   t o  
the   s u r f a c e   64.  To  e n s u r e   a c c u r a t e   l o c a t i o n   of  t h e   c a p  
61  t he   l a t t e r   is  s u p p o r t e d   on  a  number   of  a s y m m e t r i c a l l y  

25  d i s p o s e d   p e g s   66  h a v i n g   r e d u c e d   d i a m e t e r   p o r t i o n s   67 

p a s s i n g   i n t o   c l e a r a n c e   h o l e s   ( n o t   shown)  in  t h e   b a s e   3 .  

The  c o v e r   4  has   a  t op   68  e n g a g i n g   the   u p p e r   s u r f a c e  
69  of  t h e   cap  61  and  h a v i n g   a  d e p e n d i n g   s k i r t   70  

30  e m b r a c i n g   the   w a l l   62  and  c l a m p i n g   t he   i n n e r   p e r i p h e r y   o f  
the   mesh  5  a g a i n s t   t he   l e d g e   63.   At  i t s   o u t e r   p e r i p h e r y  
the   top   68  is  f o rmed   w i t h   a  p a r t   71  e x t e n d i n g   o u t w a r d l y  
of  t he   s k i r t   70  and  a  number   of  s p a c e d   a p a r t   r a d i a l   f i n s  
72  and  i n c r e a s e d   w i d t h   r i b s   73  l i n k i n g   t he   t op   68  w i t h   a  

35  c i r c u m f e r e n t i a l   p a r t   74.   The  f i n s   72  a r e   e a c h   f o r m e d  
w i t h   r i b s   75  to  c l a m p   the   o u t e r   p e r i p h e r y   of  t he   mesh  5 
a g a i n s t   t h e   s h o u l d e r   16  and  t h e   b u t t r e s s e s   55.   The  c o v e r  
4  is  s e c u r e d   to  t he   b a s e   3  by  a  s e r i e s   of  s n a p   f i t  
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m e m b e r s   s u c h   as  76  h a v i n g   e n l a r g e d   h e a d s   77  p a s s i n g  

t h r o u g h   a p e r t u r e s   78  in  t h e   b a s e   3.  T h i s   e n g a g e m e n t   h o l d s  

t h e   mesh   5  and  t h e   cap   61  l o c k e d   a g a i n s t   t h e   b a s e   3 .  

5  The  p l a t e   56  is  f o r m e d   a r o u n d   i t s   p e r i p h e r y   w i t h   a  

n u m b e r   of  l o c k i n g   m e m b e r s   s u c h   as  7S  r o t a t i o n a l l y  

e n g a g e a b l e   w i t h   m e m b e r s   s u c h   as  80  on  t h e   body   1.  T h e  

r e c e s s e s   40  and  58  in  t h e   b o a r d   12  and  p l a t e   57  e n a b l e   t h e  

p i l l a r   S  to  be  a c c o m m o d a t e d   w h i l e   r o t a t i o n a l   m o v e m e n t  

10  b e t w e e n   t h e   b o d y   1  and  t h e   r e m a i n d e r   of  t h e   d e t e c t o r   b o t h  

l o c k s   and  u n l o c k s   t he   p l a t e   57  to   t h e   body   1  and  a t   t h e  

same  t i m e   e n g a g e s   and  d i s e n g a g e s   t h e   c o n n e c t o r s   3 .3 .  

I t   w i l l   b  v ' e r s t o o d   t h a t   t h e   b o a r d   12  end  bo :   7 

15  c o n t a i n   e l e c t   .  i  i±  c o n n e c t o r s   and  s u c h   c i r c u i t r y   as  may  b e  

n e c e s s a r y   and  t h e   box  7  a l s o   has   t e r m i n a l s   ( n o t   s h o w n )  

a c c e s s i b l e   t h r o u g h   t h e   body  1.  I f   d e s i r e d   t h e   b o a r d   1 2  

and  box  7  c o u l d   c o n t a i n   t h e   n e c e s s a r y   m i c r o   c o m p u t e r   a n d  

o t h e r   c i r c u i t r y   d i s c l o s e d   in  our   c o p e n d i n g   a p p l i c a t i o n  

20  8 4 3 1 8 8 3 .  

As  i s   w e l l   known,   s c a t t e r i n g   by  smoke  p a r t i c l e s   i n  

t h e   c h a m b e r   6  and  p a r t i c u l a r l y   in  t h e   r e g i o n   D  t h e r e o f ,  

of  r a d i a t i o n   f r o m   t h e   d i o d e   46.  is  d e t e c t e d   by  t h e  

25  p h o t o d i o d e   in  t h e   r e c e s s   34 .   The  u s e   of  a  d i o d e   46  b a s e d  

on  g a l l i u m   a l u m i n i u m   a r s e n i d e   a t   a  s h o r t e r   t h a n   u s u a l  

w a v e l e n g t h   is   i m p o r t a n t   s i n c e   t h e   r e l a t i o n s h i p   b e t w e e n  

s c a t t e r   and  w a v e l e n g t h   is  an  i n v e r s e   f o u r t h   p o w e r   l a w .  

The  p h o t o d i o d e   in  t he   r e c e s s   34  p r e f e r a b l y   i n c o r p o r a t e s   a n  

30  i n f r a - r e d   b a n d p a s s   f i l t e r   to   a s s i s t   r e j e c t i o n   of  a m b i e n t  

l i g h t   l e v e l   t h a t   may  e n t e r   t h e   c h a m b e r   6.  L i g h t   c a n n o t  

d i r e c t l y   e n t e r   t h e   c h a m b e r   6  in  t h e   s e n s e   to   f a l l   d i r e c t l y  

on  t h e   p h o t o d i o d e   b u t   a  low  l e v e l   may  p e n e t r a t e   due   t o  

m u l t i p l e   r e f l e c t i o n s .  

3 5  

A  m a j o r   f e a t u r e   of  t h i s   c o n s t r u c t i o n   i s   t h e   r e d u c t i o n  

to  a  d e f i n e d   s t a n d i n g   l e v e l   of  s c a t t e r   and  r e f l e c t i o n s  

w i t h i n   t h e   c h a m b e r   6  of  l i g h t   f r o m   t h e   d i o d e   46  in  n o  

smoke   c o n d i t i o n s .   The  d e f i n e d   s t a n d i n g   l e v e l   e n a b l e s  
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smoke  c o n d i t i o n s .   The  d e f i n e d   s t a n d i n g   l e v e l   e n a b l e s  
p e r i o d i c   or  c o n t i n u o u s   m o n i t o r i n g   of  t h e   w o r k i n g   of  t h e  
w h o l e   s e n s o r   . 

Thus  t he   i n t e r i o r   s u r f a c e s   of  t he   c h a m b e r   6  a r e   of  a  
t e x t u r e d   b l a c k   f i n i s h   to  r e d u c e   s p u r i o u s   l i g h t  
r e f l e c t i o n s   and  t h e s e   a re   f u r t h e r   r e d u c e d   by  t he   p r e s e n c e  
of  t h e   p a r t s   31,  s t e p s   44,  r i d g e s   56  and  s u r f a c e s   6 5 a - f .  

The  d e s i r e d   low  s c a t t e r   a n g l e   of  10°  ( i . e .   w h e n  
the   o p t i m u m   o p t i c a l   p a t h s   meet   a t   170°)   has  b e e n  
d e t e r m i n e d   in  a  s e r i e s   of  e x p e r i m e n t s .   In  p r a c t i c e   we 
have   f o u n d   c o n s i d e r a b l e   a d v a n t a g e   ove r   k n o w n  
c o n s t r u c t i o n s   w i t h   s c a t t e r   a n g l e s   up  to  45° .   T h e  
d i f f e r e n t   a n g l e s   b e t w e e n   t h e s e   p a t h s   and  the   p l a n e   of  t h e  
r e g i o n   14  of  the   b a s e   3  t o g e t h e r   w i t h   t h e   o f f - c e n t r e  
l o c a t i o n   of  t he   r i d g e   17  and  the   a n g l e   A  e n a b l e   a  s m a l l  
s c a t t e r   a n g l e   to  be  a c h i e v e d   w h i l s t   p r e v e n t i n g   d i r e c t  
r e c e p t i o n   by  the   p h o t o d i o d e   of  r a d i a t i o n   f rom  t h e   d i o d e  
46.  The  s l o t   21  h e l p s   to  p r e v e n t   s p u r i o u s   s c a t t e r   b y  
s m a l l   i n s e c t s   s t a n d i n g   on  the   c e n t r a l   p a r t   of  t he   s u r f a c e  
18.   S h o u l d   t h e   s l o t   21  n o t   be  p r e s e n t   a  s m a l l   i n s e c t   o f  
a  p a r t i c u l a r   s i z e   at  t h e   c e n t r e   of  the   s u r f a c e   18  w i l l  
c r e a t e   more  s c a t t e r   t h a n   t h e   same  i n s e c t   a t   t h e   edge   o f  
the   s u r f a c e .  

The  p r o v i s i o n   of  t he   t h e r m i s t o r s   53  i n c r e a s e s   t h e  
o v e r a l l   s e n s i t i v i t y   of  the   d e t e c t o r   to  f i r e s   and  i t   a l s o  
i n c r e a s e s   t he   r a n g e   of  t y p e s   of  f i r e   t h a t   can  b e  
d e t e c t e d .   The  mesh  5  a l s o   a c t s   as  a  h e a t   c o l l e c t o r   f o r  
t h e   t h e r m i s t o r s   w h i c h   a r e   c o n n e c t e d   in  p a r a l l e l   so  t h a t ,  
b e c a u s e   t h e y   a re   n o n - l i n e a r   d e v i c e s ,   the   one  a t   h i g h e r  
t e m p e r a t u r e   p r e d o m i n a t e s .   The  f i n s   72  do  n o t   e x t e n d  
a c r o s s   t he   a n n u l a r   gaps   b e t w e e n   the   r i b s   73  and  t h e   s k i r t  
70  so  t h a t   an  a n n u l a r   s p a c e   81  e x p o s e d   to   t h e   mesh  5 
e n a b l e s   ho t   a i r   to  t r a v e l   a r o u n d   the   s p a c e   81  and  c o n t a c t  
the   mesh  5  o v e r   a  l a r g e r   a r e a   t h e r e o f   so  as  to  r e d u c e   a n y  
d e p e n d e n c e   on  d i r e c t i o n a l   a p p r o a c h   in  the   h o r i z o n t a l  
d i r e c t i o n .  
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When  t h e   d e t e c t o r   is  m o u n t e d   on  a  c e i l i n g   s u r f a c e   2 

as  shown  in  F i g .   1  smoke  c a r r i e d   in  a  l o w - s p e e d   a i r s t r e a m  

t r a v e l s   u p w a r d l y   t h r o u g h - t h e   mesh  5  by  c o n v e c t i o n .   I f  

t h e   a i r s p e e d   is  h i g h   ( say   a b o v e   0 .1   m/s)  t h e n   a  

s i g n i f i c a n t   p a r t   of  i t   w i l l   be  t r a v e l l i n g   a l o n g   t h e  

5  s u r f a c e   of  t he   c e i l i n g .   In  t h e s e   c i r c u m s t a n c e s   t h i s   a i r  

is  t h e n   d e f l e c t e d   by  t he   p a r t   71  and  s k i r t   70  ( F i g .   2)  s o  

t h a t   a  c o m p o n e n t   of  i t   p a s s e s   n o r m a l l y   t h r o u g h   the   m e s h .  

T h i s   d e f l e c t i o n   is  h e l p e d   by  t h e   f i n s   72  and  r i b s   7 3 .  

I t   has   been   found   w i t h   the   p r e s e n t   i n v e n t i o n   t h a t   even   a t  

10  low  a i r   s p e e d s   t h e   c o n c e n t r a t i o n   of  smoke  w i t h i n   t h e  

c h a m b e r   6  can  -*  . I g h e r   t h e n   t h a t   in  t he   a i r s t r e a m  

e x t e r n a l l y   of  r  •---  c h a m b e r .  

I t   w i l l   be  u n d e r s t o o d   t h a t   a l t h o u g h   as  d e s c r i b e d  

15  a b o v e   the   f i r e   d e t e c t o r   i n c o r p o r a t e s   the   mesh  5,  s u c h  

mesh  is  n o t   e s s e n t i a l   in  c i r c u m s t a n c e s   w h e r e   i n s e c t s   a r e  

n o t   a  p r o b l e m   or  w h e r e   i n s t e a d   of  a  f i r e   d e t e c t o r   t h e  

i n v e n t i o n   is  a p p l i e d   to  o t h e r   g a s e o u s   d e t e c t o r s .  

20  

2 5  

30  

3 5  
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CLAIMR  : 

1.  A  p a r t i c l e   or  g a s e o u s   d e t e c t o r   to  be  m o u n t e d   on  a  
f l a t   s u r f a c e   s u c h   as  a  c e i l i n g ,   c o m p r i s i n g   a  c h a m b e r  
i n c o r p o r a t i n g   a  s e n s o r   and  open  to  t h e   a m b i e n t   a t m o s p h e r e  
v i a   one  or  more  a p e r t u r e s   e x t e n d i n g   g e n e r a l l y   in  a  p l a n e  

5  or  p l a n e s   p a r a l l e l   w i t h   t h e   m o u n t i n g   s u r f a c e  
c h a r a c t e r i s e d   jn  t h a t   a  p a r t   of  t h e   c a s i n g   of  t h e  
d e t e c t o r   e x t e n d s -   e x t e r n a l l y   of  t he   a p e r t u r e   or  a p e r t u r e s  
and  is  s h a p e d   so  t h a t   a t   l e a s t   a  p a r t   of  any  g a s e o u s  
s t r e a m   t r a v e l l i n g   g e n e r a l l y   p a r a l l e l   w i t h   t h e   p l a n e   (s)  o f  

10  t h e   a p e r t u r e   (s)  is  d e f l e c t e d   t h e r e t h r o u g h   n o r m a l   to  t h e  
p l a n e   t h e r e o f .  

2.  A  d e t e c t o r   a c c o r d i n g   to  c l a i m   1  in  w h i c h   t h e   c a s i n g  
is   f o r m e d   w i t h   an  a n n u l a r   s p a c e   c o m m u n i c a t i n g   w i t h   t h e  

15  a p e r t u r e   (s)  w h i c h   e n a b l e s   ho t   a i r   to  t r a v e l   t h e r e a r o u n d  
and  p a s s   t h r o u g h   the   a p e r t u r e   (s)  o v e r   a  l a r g e r   a r e a  
t h e r e o f   so  as  to  r e d u c e   d e p e n d e n c e   upon  d i r e c t i o n a l  
a p p r o a c h .  

20  3.  A  d e t e c t o r   a c c o r d i n g   to  c l a i m   2  in  w h i c h   t h e   s p a c e  
c o m m u n i c a t e s   e x t e r n a l l y   of  t he   c a s i n g   p a s t   a  s e r i e s   o f  
f i n s   and  r i b s   to  g u i d e   ho t   a i r   t r a v e l l i n g   in  a  n u m b e r   o f  
d i f f e r e n t   d i r e c t i o n s ,   i n t o   t he   s p a c e .  

25  4.  A  d e t e c t o r   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  
c l a i m s   in  w h i c h   the   a p e r t u r e   (s)  is  c o v e r e d   by  a  m e s h .  

5.  A  d e t e c t o r   a c c o r d i n g   to  c l a i m   4  i n c l u d i n g   a t   l e a s t  
one  t h e r m a l   s e n s o r   in  c o n t a c t   w i t h   t he   m e s h .  

30  

6.  A  d e t e c t o r   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  
c l a i m s   c o n s t i t u t i n g   a  f i r e   d e t e c t o r   and  i n c o r p o r a t i n g   a  
smoke  s e n s o r .  

35  7.  A  d e t e c t o r   a c c o r d i n g   to  c l a i m   1  and  s u b s t a n t i a l l y   a s  
h e r e i n   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   1,  2  and  3  o f  
the   a c c o m p a n y i n g   d r a w i n g s .  
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